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fonnula (ii); R4, R5 = H or optionally substituted optionally 
saturated up to IOC alkyi; R4+R5 = a heterocyclic ring which may 
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iiiietfe<7jfflf47:-M- (15) -^m&mmm-ffnm 

[0033] 
[ft34] 



H 




O 



[0034] X'^.-^i-Llit-'^W/j'^Vmm^ii^^ h:^:>X-h 
oT, Yi ti^-SOi -CH. -CH. NHC 
00 H2 -X'h^ (4 ) , ( 5 ) Xti ( S ) W>-ffL*^ 
1 :BfESi'.)fflf47j-tScS'J, (16) ^-jSeS^aonFEsC 

[0035] 

[^3 5] . 



o 




o 



[0036] xyf-.^iiiit-'^m^'-Mm^til i,(?:->x-h 

-.-X. Y, ti'^-SO., -, -CHj -CH, NHC 
OC Hi -•r-J)^. ( 4 ) . ( 5 ) X{4 ( 8 ) CD\.-^-mi/' 

imim^mmmi. ( 1 7 ) ^iseRBSAn^iK 

[0037] 
UtS 6 ] 




[0 0 3 8] mZX'. R-j tiX^/l^, 3, 5->-;< 

^.ii y X 4 - .>< h ^ i-- 7 i -iimxii 4- {y 
x^/LTV" ) 7x:::^l-^r^-t,. ) t*$i'L|. fl:-^??^/.'^ 
>'Am^iLlhffiX-h^X . Yi *5-S0j -CH 
2 -CH, NHCOCH, -T'Jil. (4) . (5) 
X{± ( S ) .-f il*' 1 5iE'ici?:)»4-5j-Hi!:S'J. ( l s ) 

[0039] 
[^3 7] 
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[0040] X'^^^iihit^m^i^Am^iLh 

'>X, Y, ifi-SO; -. -CH; -CHs NHC 
OCH, ( 4 ) . ( 5 ) Xii ( 8 ) OV^-fiXt^ 

1 mm('mm7im\. ( 1 9 ) ^m&M^fm^ 

[00413 




[004 2] Clwt'. Riofi-Cl , XJi-Bi-ara 

L. q{i:0-4rj)S, ) T7F$ii^,fl:-^ftf>/bK^$ 
il|)i>i7)-(:'$)0-C, Yi //-SOi -CHv -., - 
CH. NHCOCH, -X'hh (4) . ( 5 ) Xii 

( 8 ) c)\ -^nxf}- 1 mimmnmm. (20 

[0043] 
[-ft3 9] 




[0044] (ZZXr. F!., , (i-C K X(i:- B r *■« 

Yi Ai-SO, -CH. -CH2 NHCOCH 
2 -X'ht ( 4 ) \ ( 5 ) ( 8 ) iOi--j-fii/j^i iSii 
«i'^lH^4:Jj-|)C^J. (21) ^HeSS^/jn^lfii^ 
[0045] 

[-(1:4 0] 

o 




[0046] T-*$ilS-fl:-^!|%/^^'->|5?2l$il|. L£7.)T$) 
ot. Yi //-SO. -, -CH.. -. -CH;. NHC 
OC H, -X'hl ( 4 ) , ( 5 ) X{4 ( 8 ) 

1 mmc^.mmm>] . ( 2 2 ) hp . isiiJii i i*^ 

( 1 ) tc\,^i. (21) <7)i>-rjcA^ 1 mm^^MMMtm 
^^i^j^^-mmmfm, (23) •m.x-hi ( 2 2 > laa 

[0047] t^m-^mmTfmu. ±iiumi&^ 
(i) xm^ii?,r = ymmmAitt^i.-s.m. mz^ 

2 id, M.t{?JLiSSI5-}j-«l3t^(ii)Ta$fl|.S-C'fcO. 

Rs it, 7i:.miK'f, x-f-/L'^, n-rnh'/l 

y7'ot71.-S, n-7>;l-S, sec-7'-f-'l 
•S> t-7'f-;lS. '^^.yf-^l.-^. 'v^i- JlS^i?) (Ci 
-Ce ) £7) T/U^ Xhdt-v-S. Xh=ifxS, n- 

^y^v-ffi^iO (C, -Ce ) i:^T/l/n^>-;l.fi, 

T'l)^. J {40-2iO-fia, kli:l-2i7)fii:^. mii: 

0- SiOSStf*!,,. 

[0048] ±fa^^tf5tS(i i ) HfeV>T . R4 , Rf, 

{3: , :^t-fil?ii(C7}c*)li^^ 7^^t±am$ilT \.-'X X 

1- -^mMW. 1 0 W.Ti7)l!&fo L L < ii^l&.fOi'jT/L-Jf 

mttixv^xhx\>mmmmmi. ^^{4r, . tti 
nRf, xnmti^i-i ymtmimmzb ^x i^S: 

iim. x^./i-S. rnt/i^. T'.J;l^, ^*W?>ii 

2. R4 , Rf. T'a«, 

if 

[0049] 

[(1:4 1 ] 



p — N NH — N 
\ / \ 



-^N N-C2H5 — N 
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[00 5 0] #»'W6fL&. • 100 52] Wj'W6j-U-.<, Dti-CHj -. -NR. 

[00 31] ttzli-O-X'hO . n}iXU-pli-iiL^fl0^5(^.m 



^N-^ ^n"^ '^N''^ eDicy.T(c5it. 

\^ CH3 v_y ^CjUs 



/ — \ ,CH3 y — \ X 
HzNCH,-^^ H V-N, H2NCH.;,— ( H V-N, 



,.CH3 /77\ AK5 

HjNCH^^ .CH3 



5 



CH2NCCH3)2 • CHjNCCjHs)! 

CHjNCCHa)^ CHjNCCjHs)! 



H2N. 



H2N-h(V>-CH2N(C2H5)2 /h\-CH2N(CH3)2 



[00 54] 
[ft4 4] 



(10) 
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H2N-< H V-N 



H,N 



\— / C3H7 
HjNCHjv 

H2N-< H > 



CH3 
CH, 



H2N-(T)-CH2N(CH3)^ 



H^N 



[00 55] 



H2N-(^H^NHC3H6N(CH3)2 
H,,N 

^7>-NHC3H6N(C2H5)2 
H2N— ^"liiy-N^ JN-CHa 

H2N-^^H^NHCH2-^^N-CH3 



H2N— ( H 

\ / i 



CH3 



[00 56] 
1^4 6] 



H,N 



( H V-NHC2H40C2H4N(C2H5)2 



NUN N-CH- 



H2N--<^T)-nm::h2-<^ 



CH3 

^^^"3 . CK3 



.C3H7 

'C3H-, 



[0057] *^aBt'tl-ri>fe«£: LTti. MitfT 

Xa'xn^-'yJII^r 1-1 2ji^-^LTt>-Ci<J:v\ 
[ 0 0 5 S ] 7 5 >'iS:5j-S* A{^^fiE*l«- #(C* 

fzii'jmtu\ mmmtbxii. mus-y^ - 

(Yi {i:-NR, - (ZZX\ R, {±'l<SS^:{ia!tS 
il-CV>Ti J:t>Pc*iS[l OWTcOT/l-^/l-.S, ^fcJiT 
!J-/l.*2:-^-t) , - SO. -OH. NHCOCH 
, -CO-. -CH, -Sr^-T) ihi±td.Um 

iM.{ni) x-m^iiimimf^^ixi ,.. 

[ 0 0 5 9 ] Yi NF^i -tijttSRi 
\.imk^ixX^^X I J: v^MSSt 1 OWTcor /i-^f ^i-S, 
* f^tir [I -jimX'h I . B^$iiTV>T t J: t->0t*fj 
1 0J;m)T;L'=3f;t^«>:L-T{i, f?!l,t(^;<^/l£. xf- 

nt/i.^d>'ibtf ^.ii, mmn oi:).T<^Mmiix 

^/t.-7xr:/V*, xf-/i7x-/l.-^. :7n;l 7xr:/i/a 
[0 0 6 0] i5:}j-«lJiS(iii) t7)Y2 izmi^T^y 



(11) 
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^il^, ^c?.)A*^iJ>: LTIi. Pttift K7>'>\ 
.yt^il't\^y'J> . 1. 2->';^^/l t F^i-V. 
x^/l- t >>' .1.2- >'xf-/l. t Yy>'> , 
U'>>"T5>. 1. 2-i''T i yya.>\>\ i, 3->- 
rS^T'oyW, N-;<f-;l-'X^U>'>-T5> , 1. 4 
-'JTS.y:f^>\ 1. 2-i'-TS>'-2-.><-f-/l.'rD 
.'<:>\ N, N ' f- A-x ^ P>->'T 5 >•. N. N' 
-v-x^ylx^vyi-'TSy. l. b-'N^-Hty^'Ti 

N, N' -v-xf-zl—l, 3-7'ny<>>-T = 
1, 4-7j:-U>'>'7S>'., 1. 3-7iXl. y^-'T 
$>-. 1. 4-^^ 'Jl- >'vT5>\ 1. 3-^> \)U 
y>-'T5>-. 2-TSy;<-f-;Lt°KiJ>'>-, 4-TSy 
.>< f-yU b''< U i- >\ 2-TS y t'<!Ji^>. 4-75^ 

tr^ LJ i/y . 1 , 3 - X- ( 4 - 1''^. u 'J-.li- ) - TD 

i-'y. 1, 4->'T5yy:7n'\^-ty, l. 3->'T 
Syi-'^'D/v^^-tf y, 1, 3_ j;- (x= y^fr;i,-) i^^/ 
D'v.Je-^y^5t)5J>(fj'cii|)v if^Li-iYs <Dtz^cr>i;r 
iy-it^mt LTii. Pl.ttt't K^i-'y. x^uy>-"T 
5y, 1, 4-7x-L--y>"T5y, l, 3-7x-l'- 
y>-"T5>\ 1. 4->T5yi-7D^^-ty, 1. 3 

O H . - C 1 cm^ai 7 5 y&ytmmA iiV<JT 

y^^^^Ati N 'J 7i^'yli(c 2ojS^ bt ^ -r > 
[0061] t^^m-m-t^^^mt lxh. f?tt{f± 

y-;L^E*. 7yy.7=^^y y^E*. ^-^:7',n=y^ 

ry^^^try 5y>.^fe3l- Tyt>-;^ay^,fe 

§1, yr5'"yy.ny3f,-ES. 77''<>7.Dy?.ES, t' 
y yxn > Th-sM . <') y y ^-gM , ^ 'J l^' y T^feR^: 

[0062] ±ia^ ( 1 ) lZt5\,^X - Xi ii.:^il':f^^l^ 

71.-2, ,X7i--;f.yKt^:{i;.'Nnryls^Tft2>. ^/u^'^ 

> /IS . axt^x/i^' ymamti^i^-^^ t \mMM 
imMi-m.izmmi, -co-c i mioxv^-so 
, -c imip, mm^tmi^iriht^sscojmx'm 

RJ£<7J^fr(c i '.. T iiZcr)Mi<.7tmrm <V I'^mX'h 



■iLim^U&xmi^itil Z^:>X 

[0063] ±ie5t ( 1 ) I.Zi-5\,--X . Xj IS- Yi -A 
t. fc(5:±i£a»MitS (i V) T'^ S iL^mX'h I. -IZX' 
X, ;7.)Y, . Y. , A, Bli±i?.t^tX'hl. 

[0064] *lEBflX'ffiffl-t':->E»i. ^J;i-{J ( 1 ) E 

mmwizh hii^ rSJv L , mm^xiov^tM 
»:^Tt^K'&%^his'&. ( 2 ) ^mm.w^iWMz'm. 

x'\tti:VK ^Tsm-^^-^^-)5mtmm<'M?.i5mt ix 

*ftW(c{5:J;TOJ: o t£-fi'&ifih^ifizrii:,^zmm.^ix 

1. Yi *s-NRj -i'.)*^ 

feSg-e*. $,1. ^4ife^J!fl4^c^g^±v^Dyy&l.*l^ 

7 s y S5t)\t>-i>**-^ii . -r i5:)7 5 y * (ct^fti- 7.5? /ws- 
RSD$-)i:i;>:v ^tt^art I. Af ixh^^mk Rtb^ 

-1+ 1> t's^'Plf ' *2 ix <. 

2. Yi *'-SOi 

L . ^' n.?i.-7v/l* y-ft § ixfz^n^^h h v > {ifeSHfl 

r mil t fsllMfiStzi- .h {^E $ -e l^mtmi hix h . 
[0 06 5] 3. Y, ifi-CY{; NHCOCH, -(r)ik 

X'n-:A^u-)V9^>\'^tW.7 5 I'*r@5tic^s-&$-<i:*Sf 
Lf^;?J-p. . Z0)^^i^)9nMzmm^7}7:K^^^i>')5 

4. Y, *s-C0-i7;)%^ 

■E*#*, $>l.v>{i;-ESJmf4(c;^?;i-;t<ylS*5$)|.*f^ ' 

i5m-)fimfhixh. 

5. Yi *'-CHi -i^^^- 

o/i-x/i-* yit**8i7tc^#Tt'#fflS-tt?. A\ a;i 

[ 0 0 6 6 ] Yv f-^Sit^ v7 5 >-^TS-&^(i. Y, 
7f»5-NR, -WI-c^J®^(Chi;7vy#lBSrY, T'«$ 

Yi*^-NRi -C7)ia-^Y, a^^t-J)^. wiUi, h 



(12) 
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KfE ^ ^z^k - t*jt1-|> A -C-a ? I. r S >'fiic,-^ -2r $ 
[0067] AT'ftSiisr s ym^j-SSiifc^; 3? 

^mzhfzh-Ifi. -ef^J-^J^tiTlC^t-t. a) ^y:i 

[0068] BfiiMAfijjBBU-r S >-^^Sr.Sli5§ 
L-OHt^-.TLS-5/:0. -C 1 *'*^Ei7)S^5S 

a-HF<'c b fsjmx\ - OH . sy-c 1 mnitrnx-ii 

t^VK ttz^ ^^mm(\v)z^t^>^m^Uzi6^^xii 
B i50!% tV/BUjic?) 7 s yfiiji-X\ -U-0 HSXfi - C 
ic7yM.'k%X'h-jXi>mhtc\<\. $iitc. Ac7)rs>iS 

■5)-h B<7;7 5 y^^im-mmx'i:>. m^j:mmx'h x 

[0069] i:)±j&Kx^tz±sic^mmMmi7:mm-t 
7i-m-hmMtLxi,±mzMmi^^'v^fj\ 



y-'::'^j:t'(7)mmmizmx. mi<iio. 5-3 
om&°o[ s 'stiif 4 L< {± 1 -2 om.i%nmx'h 

I. 

[0070] :^m<^)mm^&mitm^. mii^ioXi<± 

>\ ^it\L->l-m^. -hn-b./l-D- 

.X, T5 /T/i-if >v KISil, 7;? 'J/L'ISBi, TS 77^' 

'J mm. ^ V 9 ymmmoymcfv f^-f y^m<r)A 
y^^m^wzm^'^i\h^mmfhfih..w^oy 
'm±\mfA\:znvx . i< 5*i:%i;jji. $ ^, 

\Z'^t L < U 5 0 - 2 0 0 aJt^oSST'S!) I. ... 

[007 1 ] wmommmmimm-h{z\t^ 

/I S/K t'-Xi/L . Th^ 'f ;7-^^.h■.7)-g• 

S^^^f:gfT'®S6•;)^cirt•&LT Sf^^XtilS^licO 

./l- -t D V A- 7'T-t f — h , y -b D y /L 7'7-t "r- 

ill., i^, m<twm'ji•mm^^zm^Lx^^<, 

mt7Y^tfz\im:muz'SM^^tz^k. mm itzmfm 
mwimM L ^ aaDici?rai $ ^mmTrwrnimp^mm^z 

flfc J; tmm'ifWm ^ iSJn L T t J: (, ■> c: c7)*f ^ , ^^7K 
[ 0 0 7 2 ] C<^)J; 0 4\ *^ajf.)Ilt4:5^ffi:S'J* i*;.v > 
>-dfffl'7-7xh'h;7;W, Nn-t/l a-X7 -y T 

/I- , T 5 y T 7 [J ivmmmmm ^^911-, ^ v- 9 ym^ 
mfmt't9ii'^j:i:. iztow^x. mm^mixm^Li-z 
m^izit'<.jifWLwm^&T. mmm^i^MSiT, ^i^^ 

[0073] 

im&mi ariz, :^%mzmmm^h'^x^i::>mi- 



(13) 
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mmmi 

■!^(?):H&X'-/' o ilX II * >it Itim 7 ^ n > T- >■ 5 
0 r y\< 5 0 0 (ciiil § -t!: . 1 - T 5 y - 4 - N , 

N' -i.-'>'^/irsy->'^D'^^-^>'3o. 7gEro 

h p H 1 0 r ^?:*:>^-*> (C 6 0 r-a L . US 

A<^mkix. -fi^x'fr^^iimmmi (1)4 
1. esErffTt. 

[0074] 
[fb4 7] 




[0 07 5] .*SI^!I2 

0 ai(cii?i s -i+x 1 1- > >-T s > 1 2 . 4 a; r 0 - 5 r. 

HI OrfSo^r/Ziif^tCt-bOr^t-^iaL , |5lfi.K(c 

T2s^raRiEU:. ^^:t'^i:\ o-5'cfC'{%auS'fi:i-' 

T^./l- 3 8 . O^rSAL p H 1 0 5rffi^^'7i;^6 5-1 

ort- 2 B§ra5:cir--t « .. ^ --.(ci - r = y - 3 . 5 - 

N. N' -i'-yf-;LT = y>-yo's:3r-*?-> 7 0. 5gI3r 
iSy^L. 4 0r-(:'3l^ltlRJCL.. ?tm!f*)*riFji. *i5W2 
iSL-C . Tsd^'^^^ixhWm'ifWM (2)4 5a!*:# 

[0076] 

[^1:4 8] 



CuPc! 



I^S02NHC2H4NH-(^ N 



CHj 
-CH3 



N 



CH3 



[0 0 7 7] ^ffiPJS 

4. 4' 1' -h'T>'h7^y-;l'4 

4. 4gBa-N-;<^;l tDiJ F> 3 0 0gp(cS7.L, $ 
(t^tCS-fti-'T^/l 3 6. SSi, Mi§y-:^''l 0- oSir 

jDi, 7 or.t-3B#p^s:jEL . <ry^T 1 -rs yy ^./i- 

-N. N' ->'xf-;l.T5yy^a'\3f-*?-y64i52:}D 



[0079] ^i£f5iJ4 
[ 0 0 S 0 ] 



,17 0'ct-3^rB^K)EL , !SE-.5;^rt(c.*3 0 oairtaA 

L-. ?g14*-pH7t|iS§U^c7)^. riiS. dm. li^L 

T , Tiss-C'S^siisiiM^j-f!:^] (3)10 sm^ 

[0078] 
Ut49] 



H5C; 
H5C2 



■)n-<(h)-CH2KM 




[ftso] 
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[ 0 0 S 1 ] JiEft-^iltl Om^. 1 -r sy-s . 5 ■■ mJ^lTst-^X'Tf-.^iX^mmTt^] ( 4 ) 16. 5mi 
- N . N • - •J:A ^/I T 5 y >< ^/L-^-;? zi^^^-fy 1 0 . 
0 mztut , 9 5 r T' 1 B#^RE L tz „ RicSE*-* . [ 0 0 S 2 ] 




[0083] ^S«f!l5 ■ tft5 2 3 

[00S4] 




[ 0 0 S 5 ] ±iEft-^*% 1 0 Si*- , * 1 0 OSlll:!iS y > o'^^n^-y 1 6 ^arSy. L . p H 1 0 *ffi*>:^*5 

-1 OtfS^^r»^*3 2 0r.t'2B#Hg:jeL., l t00S6] 

-T5y-4-N. N' -v^.><^;l.TSyrnt:;L'T5 [-ft:53] 




^^NH-<H)-NHC3HfiN(CH3)j 
NH-^h)-NH CjHoNCCHj)! 



[0087] limmmt mw^trnTaTizTntmit [ o o 8 a ] 
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6» tsOjH ) 



N(C2H.,h 



CuPc — l-SOnNH 



N(CH3)z 
N(CH3)2 



J.SO3H ) ,5 N— QjJ— N(C2H5)2 
CuPc^ , ^ 

'SO2— N N-(. N 

N r^N— N(C2H5)2 



2.5 



[ 0 0 S 9 ] 



CuPc 



^S03H ) , 



.CHiNCCjH^ 



CHjNCCiHs) 



[^1:55] 



10 



i^O^H ) 



CH3 



11 



Clu — CuPc 



SO2NH 



CH^t 



12 



CSO3H ) 

Br„— CuPc^ ^CH2N(C2H5) 



CHjNCCiHs) 



13. 



CuPc-4— CH2NH ( HV— N(CH3)2 



[0090} 



[ft5 6] 



(16) 



3 7 075 




(17) 



#BB¥9-1 3 7 075 




(IS) #gfW9-l 37075 



NHCH,— (Hy-N{CH3)2 

O 



O 

2(^hC)N -VTl^— J I2CNH 

N — NH O 
2(H3C)N-<hn — H2CN3 { 




22^ 



NH-/h\-N(C2H5)2 
O NH~(x N 

NH— <J^^N(C2H5)2 




n' NH O 
2(H5C2)N-^^4^NH 



[0093] 



( 1 9) 



3 7 075 



23^ 



O NH — <% N 



NH -/hVn'~~^N-CH3 
N=< N— / \—/ 




HjC-N H-fH)-bi» 

N ^) — NH O 
/-\ /-\ >=N 
! IjC-N N-/hP NH 



24. 



NH -(h) 



O Nil — N 

NH— ( H) 




(hVnh W^-^*-^ 

2(H.;C2)NA_V VN. 



2(H5C2)N 
2(H5C2)N- 

25, 



N NH O 

(mV-nh 




^^NHh(h)-N(C2H^^ 
S02NHC2H^H-<N 



[0094] 



[ftbO] 



(20) 



#H¥9 - 1 3 7 0 7 5 



26^ 



O NH2 



111" rf Cilf^HCOChfe NH-(h)-N(C2H4 




28, 



NH2O 



I, 




O H 



[00 9 5] [ftbl] 




[0096] 



(22) 
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COO 97] 



(23) 
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[0098] 



(24) 
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39> 




41- 



[00 99] 




CI 



43. 




( 2 5 ) 
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[0102] 



[^1:6 8] 
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[0 104] 



[ftTO] 
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SO3H 



SOiNH-^H/-NH 




CHzNH' 



I 

-<3 



N(C2H5)2 
NCCiHsh 




j^^NJ{-@-N(CK3), 
CH2N!rc2H2NH-<x N 

NH-^H/-N(CH3), 



[0103] ±Ri7Mizm^imMmmm^m 



3. OB 

m^WlM 0. 2U 

[0106] ±M.<r>i5^x'i%iki fcmm . wmfm 

mismz^ X mmM uz . 
(?Fii:^ai ) 'i^wcMwmLTL . BSfesi^ m 
Mm25v) ^zx-mi. ma. mmmmmm 
ai 

C.I. Pig. Blue 15 

1 



o : micm 

: 

( 2 ) si,iif:Mf4 ^ ^' 7 x« If (c , v a - 

o : 4m\.zmmLB: 

[0107] ±IEc7>*li, l¥«^.€r.«l (C^Kf 
■ [0 108] 



X 

o 

o 



X 

o 
o 



(3 0) 



-137075 



C.l. Pig. Violet 3 



[0109] 

C.I.Pig.Red 177 



C.I.Pig.Green 36 



[0110] 



C.I.Pig.Red 122 
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